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EEFEE (electronic circuit), ER _EFF ¥ /32X (electric double layer capacitor),

DC-DC a73—# (dc-dc converter), ETBIIRTEEEE (energy storage system)
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Fig. 2 The method of voltage control with
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Table 1  Characteristics of Electromagnetic

Relay(ER) and Solid State Relay (SSR)

ER | SSR
Voltage drop O X
Power consumption |. O X
Life span X O
Reliability X O

~ O:good X:not good
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Fig. 3  The method of voltage control with

DC-DC converter and selected switch
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Table 2  Parameters of the Cuk converter

Ly [ 100 uH

Inductor Lo | 100 uH
. Cs| 3uF
Capacitor G | TmF

Switching frequency | f | 20 kHz

6.0
& 5.0
& 0.0
= Switching pulse
© -3.0 Output voltage —
60 I N e Y
-100 -50 0 50 100
Time [micro sec]
Fig. 5 Output experiment wave forms of

Cuk converter
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Fig. 6 Measurement system overview
Table 3  Specifications of the EDLC
Model name DDLC2R5LGN142KBF0S
Operating temperature -25°C to +60°C
Rated Voltage 25V
Capacitance 1400 F + 10 %
Internal resistance 2.5 mQ)
Dimensions ¢ 40 mm X 150 mm
Weight 280 g
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Fig. 7 Discharge characteristics of voltage

control with selected switch using a
relay as switching device

Table4 EDLC state at the end of experiment

EDLC No. | Terminal Voltage [V] | Residual energy [J]
Co 0.05 1.5
C 0.02 0.2
Cs 1.28 1146
C3 2.11 3122
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Fig. 8 Discharge characteristics of voltage
control with DC-DC converter and
selected switch
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Fig. 9 Electromagnetic relay wave forms at

a switching
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